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Atomic Structure

ATOMIC STRUCTURE
1. /kkrq dk dk;ZQyu D;k gksxk ;fn 4000 Å rjaxnS/;Z

dk izdk'k blls 6 × 105 ms–1 osx ds QksVksbySDVªksuksa

dks mRiUu djrk gS ?

(bySDVªkWu dh lagfr = 9 × 10–31 kg

izdk'k dk osx = 3 × 108 ms–1

IySad fLFkjkad = 6.626 × 10–34 Js

rFkk bySDVªkWu dk vkos'k = 1.6 × 10–19 JeV–1)

(1) 0.9 eV (2) 4.0 eV
(3) 2.1 eV (4) 3.1 eV

2. gkbMªkstu ds leku ijek.kq esa nth cksgj d{kk esa bySDVªkWu
dh Mh&czksXyh rjaxnS/; Z 1.5 pa0 gS (a0 cksgj f=T;k
gS) gS] rks n/z dk eku gS
(1) 1.0 (2) 0.75 (3) 0.40 (4) 1.50

3. LVªsVksLQsvj dk Åijh Hkkx ftlesa vkstksu ijr mifLFkr
gksrh gS] gesa lw;Z ls vkus okys fofdj.kksa ls cpkrh gSA
mudh rjaxnS/; Z dk {ks= gS %
(1) 600-750 nm (2) 0.8-1.5 nm

(3) 400-550 nm (4) 200-315 nm

4. ekalis'kh; nnZ ds Å"ek mipkj ds fy, yxHkx

900 nm ds rjaxnS/;Z ds fofdj.k dk mi;ksx gksrk gSA

blds fy, H-ijek.kq dh dkSulh LisDVªy ykbu mi;qDr

gS\

[RH = 1 × 105 cm–1,  h  =  6.6  ×  10–34 Js,
c = 3 × 108 ms–1]

(1) ik'pu, 5 ® 3 (2) ik'pu, ¥ ® 3

(3) ykbeu, ¥ ® 1 (4) ckej, ¥ ® 2

5. izdkf'kd bysDVªkWu ls lEcfU/kr fM&czkWXyh rjaxnS/;Z (l),

vkifrr fofdj.k dh vkòfÙk (v) ds lkFk bl izdkj

ifjofrZr gksrh gS] [v0 = nsgyh vkòfÙk]  :

(1) lµ 3
2

0

1

(v v )-

(2) lµ 1
2

0

1

(v v )-

(3) lµ 1
4

0

1

(v v )-
(4) lµ 

0

1
(v v )-

6. gkbM ªk stu ijek.k q  dh vk| voLFk k dh Åtk Z

–13.6 eV gS] rks He+ vk;u dh f}rh; mÙksftr voLFkk

dh ÅtkZ eV esa gS :
(1) –6.04 (2) –27.2
(3) –54.4 (4) –3.4

7. fuEu esa] 2s d{kd dh ÅtkZ fdlesa fuEure gS ?

(1) K (2) Na

(3) Li (4) H

8. uhpsa iznf'kZr xzkQ esa ls dkSulk] vkifrr izdk'k rFkk

/k kr q i `"B ls fu"dkflr bySDV ªk Wu ds chp dk

lEcU/k lgh <ax ls ugha vfHkO;Dr djrk gS ?

(1) number 
of  e s–

0 Frequency of
light

(2) 
K.E. of 
e s–

0 Intensity of
light

(3) 
K.E. of 
e s–

0 Frequency of
light

(4) 
K.E. of 
e s–

0 energy of
light
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Atomic Structure

9. ijek.kq d{kdksa dh O;k[;k ls lacaf/kr dkSu ls la;qDr
dFku lR; gS\
(a) de dks.kh; laosx okys d{kd ds bysDVªkWu dh

rqyuk ea s vf/kd dks.kh; laosx okys d{kd esa
bysDVªkWu ukfHkd ls nwj jgrk gSA

(b) eq[; DokaVe la[;k ds ,d fn;s eku ds fy, d{k
dk vkeki f}xa'kh DokaVe la[;k ds O;qRØekuqikrh
gksrk gSA

(c) rjax ;kaf=dh ds vuqlkj fuEu voLFkk dks.kh; laosx
h

2p
 ds cjkcj gksrk gSA

(d) fofHkUu f}x a'kh Dok aVe la[;kvk s a  ds fy,

y Vs  r  dk IykV vf/kd r eku dh vksj ihd

(f'k[kj) foLFkkfir gksuk iznf'kZr djrk gSA

(1) (b), (c) (2) (a), (d)
(3) (a), (b) (4) (a), (c)

10. ni = 8 ls nf = n rd ijekf.o; gkbMªkstu dh mRltZu

js[kk ds fy;s rjaxla[;k (v)  ds fo:¼ 2

1

n
æ ö
ç ÷
è ø

 dk

vkjs[k gksxk \ (fjMcxZ fu;rkad ] RH rjaxla[;k bdkbZ
esa )
(1) <ky -  RH ds lkFk js[kh;
(2) izfrPNsn -  RH ds lkFk js[kh;
(3) vjs[kh;
(4) <ky RH ds lkFk js[kh;

11. ;fn l rjaxnS/; Z ds izdk'k ls fdjf.kr gksus ij ,d
/kkrq dh lrg ls fudys gq, rhozre bysDVªkWu dk laosx
p gS rks izdkf'kd bysDVªkWu ds 1.5 p laosx ds fy, izdk'k
dk rjaxnS/; Z gksxk :
(eku yhft;s fd fu"dkflr izdkf'kd bysDVªkWu dh
K.E. (xfrt mGtkZ) mlds dk;ZQyu dh rqyuk esa
cgqr mPp gS)

(1)
1
2

l (2) 
3
4

l (3) 
2
3

l (4) 
4
9

l

12. ijek.k q gkbMªk stu ds LisDVªy js[kkvks a dh nh xbZ
J`a[kykvksa ds fy, ;fn mPpre rFkk fuEure vkòfr;ksa
esa vUrj max min–Dn = n n (cm–1 esa) gS  rks  vuqikr

Lyman Balmer/Dn Dn  gksxk :

(1) 27 : 5 (2) 4 : 1 (3) 5 : 4 (4) 9 : 4

13. gkbMªkstu ijek.kq ds 1s d{kd esa mifLFkr bysDVªkWu

ds ckjs esa fuEu esa ls dkSulk lgh ugha gS\

(cksj f=T;k dks a0 }kjk iznf'kZr fd;k x;k gSA)

(1) bysDVªkWu] ukfHkd ls 2a0 dh nwjh ij ik;k tk ldrk

gSA

(2) bysDVªkWu ds ik;s tkus dk izkf;drk ?kuRo ukfHkd

ij lokZf/kd gSA

(3) vkSlru] fLFkfrt ÅtkZ dk eku blds xfrt ÅtkZ

ds eku dk nqxquk gSA

(4) bysDVªkWu dh dqy ÅtkZ mPpre rc gksxh tc og

ukfHkd ls a0 nwjh ij gS

14. |y|2 rFkk r(jsfM;y nwjh) ds chp xzkQ uhps iznf'kZr gSA

;g n'kkZrk gS :-

r

| |y
2

(1) 3s d{kd (2) 1s d{kd

(3) 2p d{kd (4) 2s d{kd

15. gkbMªkstu LisDVªe ds nks LisDVªeh Jsf.k;ksa esa y?kqre

rjaxnS/; Z dk vuqikr yxHkx 9 ik;k x;kA LisDVªeh

Jsf.k;k¡ gS :

(1) ik'psu rFkk QqUM

(2) ykbeu rFkk ik'psu

(3) cSzdsV rFkk QaqM

(4) ckej rFkk cSzdsV

16. bysDVªkWuksa ds ik;s tkus dh T;knk laHkkouk gS  :

(1) a rFkk b {ks= esa
(2) a rFkk b {ks= esa
(3) ek= c {ks= esa
(4) ek= a {ks= esa
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SOLUTION
1. Ans.(3)

hn = f + hn°

2

0

1 1 1
mv hc –

2
æ ö= ç ÷l lè ø

21
h mv

2
n =f+

     
–34 8

–10

6.626 10 3 10

4000 10

´ ´ ´
f =

´
– –31 5 21

9 10 (6 10 )
2

´ ´ ´ ´

f = 3.35 × 10–19 J   Þ   f ~ 2.1 eV
2. Ans. (2)

According to de-broglie's hypothesis

n2 r np = l  Þ 2p .  a0

2

0

n
n 1.5 a

z
= ´ p

n
0.75

z
=

3. Ans.(4)
Ozone protects most of the medium
freequnecies ultravoilet light from 200 - 315
nm wave length.

4. Ans. (2)
5. Ans. (2)

For electron

lDB = 
2mK.E.

l
  (de broglie wavelength)

By photoelectric effect
hn = hn0 + KE
KE = hn –hn0

DB
0

h

2m (h h )
l =

´ n - n

DB 1
2

0

1

( – )
l µ

n n

6. Ans. (1)

( ) ( )thn 1 2H
E E

n

2Z
= ×

Second excited state, n = 3

rd

2

23

2
E (He ) ( 13.6eV) – 6.04 eV

3
+ = - × =

7. Ans.(1)
Sol. In 'K', 2s orbital feel maximum attraction from

nucleus (So having less energy) due to more
Zeff.

8. Ans. (3)
Number of ejected electrons are independent
of frequency of light , & kinetic energy of
electrons is independent of intensity of light.
K.E. = hn + (–hn0)
y = mx + C

9. Ans. (4)
Refer Theory

10. Ans.(4)

æ ö
= = -ç ÷l è ø

2
H 2 2

1 2

1 1 1
v R z

n n

æ ö
= ´ -ç ÷

è ø
H 2 2

1

1 1
v R

n 8

= ´ - H
H 2 2

1 R
v R

n 8

= ´ - H
H 2

1 R
v R

n 64
m = RH

Linear with slope RH

11. Ans.(4)

Sol. h KEn -f=

incident

hc
KEæ öÞ = +fç ÷lè ø

incident

hc
KEæ ö

ç ÷lè ø
;

KE = 
2

incident

p hc hc
2m

= =
l l ...(1)

Þ
2 2p (1.5) hc

2m
´

=
¢l

...(2)

divide (1) and (2)

(1.5)2 = 
l
¢l

4
9
l¢Þl =
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12. Ans.(4)

Sol. For Lyman

max H H2 2

1 1R R
1

æ ön = =-ç ÷
¥è ø

min H H2 2

31 1R R
41 2

æ ön = =-ç ÷
è ø

H
Lyman

R
4

Dn =

For Balmer

H
max H 2 2

R1 1R
42

æ ön = =-ç ÷
¥è ø

min H H2 2

51 1R R
362 3

æ ön = =-ç ÷
è ø

H H H H
Balmer

R 5R 4R R
4 36 36 9

Dn = - = =

H

H

R
Lyman 4

R
9Balmer

9
4

Dn
= =

Dn

\ Ans. is (4)

13. Ans.(4)

Sol. y2

r

  

ra0 2a0

4 r R (r)p 2 2

14. Ans.(4)

Sol. Graph of |y2| v/s r, touches r axis at 1 point so
it has one radial node and since at r = 0, it has
some value so it should be for 's' orbital.

\ n – l – 1 = 1  where l = 0 Þ n – 1 = 1

       \ n = 2 Þ '2s' orbital

15. Ans. (2)

Sol.

2
H 2 2

2 1 2

2
H 2 2

1 1 2

1 1 1
R Z

n n

1 1 1
R Z

m m

æ ö
= -ç ÷

l è ø
æ ö

= -ç ÷
l è ø

as for shortest wavelengths both n2 and m2 are
¥

\
2

1 1
2

2 1

9 m
1 n

l
= =

l

Now if m1 =  3  &  n1 = 1 it will justify the

statement hence Lyman and Paschen (2) is

correct.

16. Ans.(2)

Sol. P(x) = 4px2× [ ]2
(x)Y

Probability will be maximum at a and c
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